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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A balloon which will be contracted if said fluid is discharged while extending, if a fluid 
is supplied to an inside, When a lumen which the distal end side is joined to this balloon, 
penetrates from the proximal edge side to the distal end side, and is open for free passage 
inside said balloon extends a tube used as a feeding-and-discarding way of said fluid, and said 
balloon, the balloon concerned a blood vessel in a position suppressed from the outside. A 
cardiac performance auxiliary device provided with a holder which can hold this balloon. 
[Claim 2]A cardiac performance auxiliary device, wherein said balloon is being fixed from this 
holder to said holder in the cardiac performance auxiliary device according to claim 1 so that 
desorption is possible. 

[Claim 3]A cardiac performance auxiliary device characterized by fixing said balloon inside this 
annular solid with structure where said holder forms an annular solid with which a form 
surrounding a periphery of a blood vessel can be equipped in the cardiac performance 
auxiliary device according to claim 1 or 2. 

[Claim 4]A cardiac performance auxiliary device which adjusting the inside diameter arbitrarily 
and comprising a fixable fixing means in the cardiac performance auxiliary device according to 
claim 3 when said holder twists a flexible band form and this band form around a periphery of a 
blood vessel. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates blood-pressure assistance to a feasible cardiac 
performance auxiliary device by applying a pressure from the outside of a blood vessel. 
[0002] 

[Description of the Prior Art]ln order to assist with a patient's cardiac function conventionally, 
IABP (intraaortic balloon pumping) which is one of the assisted circulation is carried out widely 
in the medical site. This IABP is the method of inserting a balloon catheter into a blood vessel 
from a patient's femoral artery etc., deriving the balloon at a tip in a main artery, detaining it, 
and performing blood-pressure assistance for a balloon extension and by making it contracting 
(pumping) to compensate for the pulsation of the heart. 
[0003] 

[Problem(s) to be Solved by the lnvention]By the way, although the above IABP(s) may be 
carried out also to the patient on whom a thoracotomy operation is conducted, Since a crack 
had to be given also to the insertion part of a balloon catheter and bleeding would also be 
generated with insertion of a balloon catheter in addition to a patient's thorax if IABP is carried 
out in parallel to a thoracotomy operation, the burden accompanying operation of IABP had 
been placed on the patient in addition to the burden accompanying a thoracotomy operation. 
[0004]As a general problem in IABP, besides the above, generating of obstacles, such as 
formation of a thrombus, hemolysis, a burst of a balloon, and an interruption in the circulation 
of the membrum inferius, is pointed out, and the development of assisted circulation which 
does not concur with such an obstacle was expected, this invention is made in order to solve 
the above-mentioned problem, and it comes out. The purpose is to provide a feasible cardiac 
performance auxiliary device about blood-pressure assistance by applying a pressure from the 
outside of a blood vessel, without inserting inside. 
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[0005] 

[The means for solving a technical problem and an effect of the invention] In order to attain the 
above-mentioned purpose, the cardiac performance auxiliary device according to claim 1, The 
balloon which will be contracted if said fluid is discharged while extending, if a fluid is supplied 
to an inside, When the lumen which the distal end side is joined to this balloon, penetrates 
from the proximal edge side to the distal end side, and is open for free passage inside said 
balloon extends the tube used as the feeding-and-discarding way of said fluid, and said 
balloon, the balloon concerned a blood vessel in the position suppressed from the outside. It 
had the holder which can hold this balloon. 

[0006]lf according to this cardiac performance auxiliary device it arranges on the outside of a 
blood vessel, the balloon is held with the holder in that state and a fluid is supplied in a balloon 
via a tube, Since a balloon will contract and the pressure to a blood vessel will be loosened if a 
balloon is extended, a blood vessel is pressed from the outside, and it continues and the fluid 
in a balloon is discharged via a tube, While an intravascular pressure can be heightened at the 
time of extension of a balloon, an intravascular pressure can be lowered at the time of 
contraction of a balloon. 

[0007]Therefore, if it is a case where the operations to which a main artery can be exposed, 
such as a thoracotomy operation, are conducted, for example, the same blood-pressure 
assistance as the case of IABP can be performed by arranging a balloon so that a main artery 
may be pressed, doubling with the pulsation of the heart, and extending and shrinking a 
balloon. By arranging a balloon so that an ascending aorta may be pressed, and more 
specifically extending a balloon at the diastole of the heart, for example in the case of a 
thoracotomy operation, Raise the blood pressure in an ascending aorta, increase the blood 
stream to a coronary artery, can supply more oxygen to a myocardium, and, on the other hand, 
by making the contraction stage of the heart contract a balloon, The blood pressure in an 
ascending aorta is lowered, by the negative pressure effect, sending-out resistance of the 
blood from the left ventricle to a main artery can be reduced, and work of the left ventricle can 
be reduced. 

[0008]lf it is such a cardiac performance auxiliary device, in carrying out to a patient on whom 
a thoracotomy operation etc. are conducted, a crack is given in addition to a patient's thorax, 
******** also becomes good, excessive bleeding is also prevented and a patient's burden 
becomes light rather than a case where IABP is used together. A problem produced by 
inserting a balloon catheter into a blood vessel in IABP since the outside of a blood vessel is 
equipped with the above-mentioned cardiac performance auxiliary device, That is, since it will 
not result in mixing of driving fluid into a blood vessel even if it does not generate and a 
problem of an interruption in the circulation of formation of a thrombus, hemolysis, and 
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membrum inferius, etc. causes a burst of a balloon, there is almost no adverse effect to a 
patient. 

[0009]Although a gas or a fluid can be considered as the above-mentioned fluid, with a point 
excellent in a response, a small gas of flow resistance is desirable and it is possible to use 
gaseous helium for which IABP is also used. However, since there are no worries of a break 
through of gas into a blood vessel like IABP, gases other than gaseous helium can also be 
used broadly. 

[0010]Although a balloon and a tube should just be formed with the same material as a balloon 
catheter for IABP, since this is not inserted into a blood vessel, either, It also becomes possible 
especially of height of anti-thrombus nature or insertion nature for it not to be required, to be 
able to choose a suitable material out of more material, for example, to think endurance etc. as 
important, and to choose material. About a holder, if it has the rigidity of a grade whose 
fabricating operation is an easy resin material and which will not be limited especially if this is 
also the material which does not have an adverse effect in a human body, and it does not 
transform very easily, it is [ anything ] good. 

[001 1]ln order to drive this cardiac performance auxiliary device, what is necessary is just to 
have connected to the proximal edge side of a tube a drive which carries out the feeding and 
discarding of the fluid synchronizing with pulsation of the heart, and the proximal edge side of 
a tube may be equipped with a connector for exclusive use etc. Since a drive will carry out the 
feeding and discarding of the fluid synchronizing with pulsation of the heart if it carries out like 
this, a balloon of a cardiac performance auxiliary device can be driven good, and expected 
auxiliary circulation can be carried out. Such a drive should just be constituted completely like 
a drive used in IABP. 

[0012]By the way, although after an end of a thoracotomy operation usually continues blood- 
pressure assistance using the above-mentioned cardiac performance auxiliary device in many 
cases, if a thoracotomy operation is again conducted in order to remove this cardiac 
performance auxiliary device in that case, a patient's burden will increase. To such a problem, 
to said holder, as for the cardiac performance auxiliary device according to claim 2, said 
balloon is being fixed from this holder so that desorption is possible. 

[0013]Extraction only of a balloon and the tube can be carried out to the outside of the body, 
leaving only a holder to the inside of the body by desorbing a balloon from a holder, when it 
was this cardiac performance auxiliary device and a cardiac performance auxiliary device is 
removed. Therefore, in order to remove a cardiac performance auxiliary device, it is not 
necessary to conduct a thoracotomy operation again, and a patient's burden does not 
increase. 

[0014]About a method of fixing a balloon from a holder, so that desorption is possible. . 
Although not limited in particular, paste up a holder and a balloon with adhesive strength of a 
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grade which can desorb a balloon from a holder easily only by pulling a tube, for example. Or 
what is necessary is just to say that a joining section of a balloon and a holder is cut, if a wire 
or thread etc. which it let pass in a tube is pulled. Although left behind to the inside of the body 
about a holder, it is only detained in the outside of the blood vessel, and a problem which 
becomes especially a patient's burden is not produced. 

[001 5]lf a balloon can be held in a position in which a balloon presses a blood vessel in the 
outside of a blood vessel about concrete shape of a holder at the time of extension of a 
balloon, Although not limited in particular, with structure which forms an annular solid with 
which the form according to claim 3 in which said holder surrounds a periphery of a blood 
vessel like can be equipped, for example. Since a holder will not drop out of a blood vessel 
and a blood vessel which is inside the same annular solid will moreover be pressed in 
connection with a balloon being extended by the inside of an annular solid if said balloon is 
being fixed inside this annular solid, pressure of a blood vessel is certainly repeatable. 
[0016]When it equips so that a blood vessel may be surrounded from both sides of a blood 
vessel, such a holder should just be the structure used as an annular solid, and specifically, 
For example, a thing which will serve as an annular solid if U character shaped part article of 
another side is attached to one U character shaped part article, Or although an annular solid 
etc. which were arbitrarily constituted by connecting U character shaped part article of a couple 
by a thin-walled part formed in the shape of a hinge so that ring breakage was possible may be 
what kind of structure, like the cardiac performance auxiliary device according to claim 4, If the 
inside diameter is adjusted arbitrarily and it comprises a fixable fixing means when said holder 
twists a flexible band form and this band form around a periphery of a blood vessel, In 
equipping a periphery of a blood vessel with a holder, Since it can twist so that a flexible band 
form may be stuck on a periphery of a blood vessel, and it can fix using a fixing means in the 
position, even when an outer diameter of a blood vessel changes with patients, a size can be 
adjusted by the holder side and it can equip properly to a patient. 

[0017]By adjusting an inside diameter of a band form arbitrarily, if the above-mentioned fixing 
means is fixable, Although not limited in particular, when giving a concrete example, for 
example a face fastener constituted a part or all of a band form and a band form is twisted 
around a periphery of a blood vessel, the inside diameter is adjusted arbitrarily and it can fix. A 
buckle part by which one end of a band form lets the other end of a band form pass is formed, 
Even if it constitutes so that a nail which formed an annular solid in this buckle part through the 
other end of a band form, and was formed in a buckle part may be caught in either of two or 
more holes installed successively by longitudinal direction of a band form, when a band form is 
twisted around a periphery of a blood vessel, that inside diameter is adjusted arbitrarily and it 
can fix. 
[0018] 
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[Embodiment of the lnvention]Next, the embodiment of this invention is described based on 
Drawings. As shown in drawing 1 , the cardiac performance auxiliary device 1 is the shape 
surrounding the balloon 10 which is a bag-like object made from polyurethane, the tube 12 
made from polyurethane with which the balloon 10 was joined to the distal end side, and the 
periphery of the balloon 10, A part of inner skin is equipped with the holder 14 made from an 
acrylic which a part of periphery of the balloon 10 pasted up, and the connector 20 is formed in 
the proximal edge side of the tube 12. 

[0019]The yne deflation port 22 used as a gas supplying port is established in the connector 
20, and inside the connector 20, The gas passageway which is open for free passage from the 
yne deflation port 22 to the lumen of the tube 12 is formed, and the lumen of this tube 12 is 
further open for free passage inside the balloon 1 0 by the distal end side of the tube 1 2. If gas 
is supplied from the yne deflation port 22, the gas will be supplied to the balloon 10 via the 
tube 12, and the balloon 10 will be extended. If gas is made to discharge from the yne deflation 
port 22, negative pressure will start the lumen of the tube 12, and the inside of the balloon 10, 
and the balloon 10 will contract. 

[0020]The stainless lines 24 are arranged in the state of penetrating the inside of the balloon 
10, and the lumen of the tube 12. As for these stainless lines 24, in one end, the other end has 
adhered [ tip side of the balloon 10 ] to the inside of the connector 20, respectively. Such 
stainless lines 24 are functioning also as a reinforcing member when the role which prevents 
bending in the part of the tube 1 2 etc. is played and the tube 1 2 is pulled. 
[0021 ]lf the above-mentioned holder 14 has the lid 26 of a sliding type, is made into the 
structure which serves as an annular solid where the lid 26 is attached and makes this lid 26 
slide to a graphic display arrow direction as shown in drawing 2, it can remove and carry out 
ring breakage of the lid 26 which makes a part of ring. The hole 28 can open in the lid 26, this 
hole 28 lets the thread 30 pass, as shown in drawing 1, and it is tied with the tube 12. The lid 
26 is pressed fit to the holder 14, and unless power is made to apply and slide intentionally, it 
does not separate. 

[0022]The lid 26 is the part P which serves as an opposite hand on both sides of the balloon 
10, and the balloon 10 and the holder 14 are mutually pasted up, as shown in drawing 3 (a). 
Therefore, if the balloon 10 is shrunk while the balloon 10 will spread inside [ whole ] the holder 
14 mostly as shown in drawing 3 (a) if the balloon 10 is extended, as shown in drawing 3 (b), 
The balloon 10 contracts in the form where it gathered to the direction of the adhesion part P, 
and a big crevice arises between the balloon 10 and the lid 26. 

[0023]Therefore, if the balloon 10 is shrunk beforehand, it can arrange so that the lid 26 may 
be removed and it may let a blood vessel pass in the above-mentioned crevice, and will 
become a form where the holder 14 surrounds the periphery of a blood vessel, by attaching 
the lid 26 again. Next, the directions for this cardiac performance auxiliary device 1 are 
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explained. 

[0024]When conducting a thoracotomy operation, for example and a patient's blood pressure 
fell is caused, or when it is expected that a blood pressure fell is caused, as shown in drawing 
4 (a), the ascending aorta 50 is equipped with the cardiac performance auxiliary device 1. At 
the time of wearing, it changes the balloon 10 into the state where it contracted, and the 
crevice between the balloon 10 and the holder 14 lets the ascending aorta 50 pass as above- 
mentioned. 

[0025]And to compensate for the pulsation of the heart, the balloon 10 drives by carrying out 
the feeding and discarding of the gaseous helium etc. from the connector 20 side. Since the 
drive which drives the balloon 10 in this way is completely the same as the drive used in IABP 
etc., explanation here is omitted. 

[0026]lf the drive of the balloon 10 is started, as extended ** also of the balloon 10 is carried 
out at the diastole of the heart and it is shown in drawing 4 (b), the ascending aorta 50 will be 
pressed from the outside, the blood pressure in the inside will be raised, and the blood stream 
to the coronary artery 52 will be increased. Thereby more much oxygen is supplied to a 
myocardium. As the balloon 10 is also shrunk at the contraction stage of the heart and it is 
shown in drawing 4 (a) on the other hand, the pressure to the ascending aorta 50 is loosened 
and the blood pressure in the inside is lowered. As a result, sending-out resistance of the 
blood from the left ventricle 54 to the ascending aorta 50 falls, and work of the left ventricle 54 
is reduced by the negative pressure effect. 

[0027]ln this way, a thoracotomy operation is finished, carrying out auxiliary circulation. 
Although a patient's breast is closed by the end of a thoracotomy operation, since about one to 
two weeks after the operation needs to continue the auxiliary circulation by the cardiac 
performance auxiliary device 1, generally the cardiac performance auxiliary device 1 is 
detained in a patient's inside of the body. 

[0028]Then, if a patient's condition is recovered, extraction of the cardiac performance auxiliary 
device 1 will be carried out. The balloon 10, the tube 12, etc. are drawn out from a patient's 
inside of the body, leaving the holder 14 to a patient's inside of the body at this time. The 
adhesive strength of the holder 14 and the balloon 10 is intensity which is a grade from which 
the balloon 10 will separate from the holder 14 if the tube 12 is pulled, and the holder 14 and 
the balloon 10 can be separated easily. The holder 14 does not have an adverse effect on a 
human body, and even if detained in the inside of the body, a problem does not have it. 
[0029]Thus, since a crack is given in addition to a patient's thorax, ******** also becomes good 
and excessive bleeding is also prevented when carrying out auxiliary circulation to the patient 
on whom a thoracotomy operation etc. are conducted according to the cardiac performance 
auxiliary device 1, a patient's burden becomes light rather than the case where IABP is used 
together. 
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[0030]The problem produced by inserting a balloon catheter into a blood vessel in IABP since 
the outside of a blood vessel is equipped with the cardiac performance auxiliary device 1, That 
is, since it will not result in mixing of the driving fluid into a blood vessel even if it does not 
generate and the problem of the interruption in the circulation of formation of a thrombus, 
hemolysis, and the membrum inferius, etc. causes the burst of the balloon 10, there is almost 
no adverse effect to a patient. 

[0031]As mentioned above, although the embodiment of this invention was described, about 
the constituent means of this invention, many things are considered besides the above- 
mentioned embodiment. For example, the holder 14 of the above-mentioned cardiac 
performance auxiliary device 1 may serve as shape which is tinged with the radius of circle 
which cannot damage a blood vessel more easily, although outside diameter shape had 
become a rectangular parallelepiped. 

[0032]lt is not limited in particular for concrete shape, such as a thing with which a lid and a 
holder make mutual unevenness engage, and a thing with which the lid and the holder are 
connected via the hinge, although it explained that the lid 26 was pressed fit in the holder 14. A 
holder is not restricted to what forms an annular solid united with a lid as mentioned above. As 
shown in drawing 5 (a) - the figure (c), the holder 40 more specifically, for example The flexible 
band form 41, When it constitutes from the buckle part 43 provided in one end of the band 
form 41 and lets the other end of the band form 41 pass to the buckle part 43, it is good also 
as a structure where the band form 41 coils around the periphery of the balloon 45 and the 
ascending aorta 50 by becoming annular. In this holder 40, the engaging projection 47 
protrudes inside the buckle part 43, If the engaging projection 47 is inserted in the engaging 
hole 49 in a suitable position on the other hand after many engaging holes' 49 being installed 
successively by the band form 41 at a longitudinal direction and letting the band form 41 pass 
to the buckle part 43, the holder 40 is fixable in the state where it twisted around the periphery 
of the ascending aorta 50. Since the inside diameter of the ring which the band form 41 forms 
can be changed according to the bundle condition of the band form 41 if it is such a holder 40, 
even if the outer diameter of the ascending aorta 50 changes by a patient, it can equip 
appropriately. 

[0033]lf the face fastener constitutes the above-mentioned band form 41, even if it does not 
form the buckle part 43, it can be made annular and can fix in a suitable position. 



[Translation done.] 
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TECHNICAL FIELD 

[Field of the lnvention]This invention relates blood-pressure assistance to a feasible cardiac 
performance auxiliary device by applying a pressure from the outside of a blood vessel. 
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1 .This document has been translated by computer. So the translation may not reflect the 
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PRIOR ART 

[Description of the Prior Art]ln order to assist with a patient's cardiac function conventionally, 
IABP (intraaortic balloon pumping) which is one of the assisted circulation is carried out widely 
in the medical site. This IABP is the method of inserting a balloon catheter into a blood vessel 
from a patient's femoral artery etc., deriving the balloon at a tip in a main artery, detaining it, 
and performing blood-pressure assistance for a balloon extension and by making it contracting 
(pumping) to compensate for the pulsation of the heart. 

[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[The means for solving a technical problem and an effect of the invention] In order to attain the 
above-mentioned purpose, the cardiac performance auxiliary device according to claim 1 will 
be extended if a fluid is supplied to an inside. 

The balloon which will be contracted on the other hand if said fluid is discharged, and the tube 
with which the lumen which the distal end side is joined to this balloon, penetrates from the 
proximal edge side to the distal end side, and is open for free passage inside said balloon 
serves as a feeding-and-discarding way of said fluid, When said balloon was extended, the 
balloon concerned was provided with the holder which can hold this balloon in the position 
which presses a blood vessel from the outside. 

[0006]lf according to this cardiac performance auxiliary device it arranges on the outside of a 
blood vessel, the balloon is held with the holder in that state and a fluid is supplied in a balloon 
via a tube, Since a balloon will contract and the pressure to a blood vessel will be loosened if a 
balloon is extended, a blood vessel is pressed from the outside, and it continues and the fluid 
in a balloon is discharged via a tube, While an intravascular pressure can be heightened at the 
time of extension of a balloon, an intravascular pressure can be lowered at the time of 
contraction of a balloon. 

[0007]Therefore, if it is a case where the operations to which a main artery can be exposed, 
such as a thoracotomy operation, are conducted, for example, the same blood-pressure 
assistance as the case of IABP can be performed by arranging a balloon so that a main artery 
may be pressed, doubling with the pulsation of the heart, and extending and shrinking a 
balloon. By arranging a balloon so that an ascending aorta may be pressed, and more 
specifically extending a balloon at the diastole of the heart, for example in the case of a 
thoracotomy operation, Raise the blood pressure in an ascending aorta, increase the blood 
stream to a coronary artery, can supply more oxygen to a myocardium, and, on the other hand, 
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by making the contraction stage of the heart contract a balloon, The blood pressure in an 
ascending aorta is lowered, by the negative pressure effect, sending-out resistance of the 
blood from the left ventricle to a main artery can be reduced, and work of the left ventricle can 
be reduced. 

[0008]lf it is such a cardiac performance auxiliary device, in carrying out to a patient on whom 
a thoracotomy operation etc. are conducted, a crack is given in addition to a patient's thorax, 
******** also becomes good, excessive bleeding is also prevented and a patient's burden 
becomes light rather than a case where IABP is used together. A problem produced by 
inserting a balloon catheter into a blood vessel in IABP since the outside of a blood vessel is 
equipped with the above-mentioned cardiac performance auxiliary device, That is, since it will 
not result in mixing of driving fluid into a blood vessel even if it does not generate and a 
problem of an interruption in the circulation of formation of a thrombus, hemolysis, and 
membrum inferius, etc. causes a burst of a balloon, there is almost no adverse effect to a 
patient. 

[0009]Although a gas or a fluid can be considered as the above-mentioned fluid, with a point 
excellent in a response, a small gas of flow resistance is desirable and it is possible to use 
gaseous helium for which IABP is also used. However, since there are no worries of a break 
through of gas into a blood vessel like IABP, gases other than gaseous helium can also be 
used broadly. 

[0010]Although a balloon and a tube should just be formed with the same material as a balloon 
catheter for IABP, since this is not inserted into a blood vessel, either, It also becomes possible 
especially of height of anti-thrombus nature or insertion nature for it not to be required, to be 
able to choose a suitable material out of more material, for example, to think endurance etc. as 
important, and to choose material. About a holder, if it has the rigidity of a grade whose 
fabricating operation is an easy resin material and which will not be limited especially if this is 
also the material which does not have an adverse effect in a human body, and it does not 
transform very easily, it is [ anything ] good. 

[001 1]ln order to drive this cardiac performance auxiliary device, what is necessary is just to 
have connected to the proximal edge side of a tube a drive which carries out the feeding and 
discarding of the fluid synchronizing with pulsation of the heart, and the proximal edge side of 
a tube may be equipped with a connector for exclusive use etc. Since a drive will carry out the 
feeding and discarding of the fluid synchronizing with pulsation of the heart if it carries out like 
this, a balloon of a cardiac performance auxiliary device can be driven good, and expected 
auxiliary circulation can be carried out. Such a drive should just be constituted completely like 
a drive used in IABP. 

[0012]By the way, although after an end of a thoracotomy operation usually continues blood- 
pressure assistance using the above-mentioned cardiac performance auxiliary device in many 
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cases, if a thoracotomy operation is again conducted in order to remove this cardiac 
performance auxiliary device in that case, a patient's burden will increase. To such a problem, 
to said holder, as for the cardiac performance auxiliary device according to claim 2, said 
balloon is being fixed from this holder so that desorption is possible. 

[0013]Extraction only of a balloon and the tube can be carried out to the outside of the body, 
leaving only a holder to the inside of the body by desorbing a balloon from a holder, when it 
was this cardiac performance auxiliary device and a cardiac performance auxiliary device is 
removed. Therefore, in order to remove a cardiac performance auxiliary device, it is not 
necessary to conduct a thoracotomy operation again, and a patient's burden does not 
increase. 

[0014]About a method of fixing a balloon from a holder, so that desorption is possible. . 
Although not limited in particular, paste up a holder and a balloon with adhesive strength of a 
grade which can desorb a balloon from a holder easily only by pulling a tube, for example. Or 
what is necessary is just to say that a joining section of a balloon and a holder is cut, if a wire 
or thread etc. which it let pass in a tube is pulled. Although left behind to the inside of the body 
about a holder, it is only detained in the outside of the blood vessel, and a problem which 
becomes especially a patient's burden is not produced. 

[001 5]lf a balloon can be held in a position in which a balloon presses a blood vessel in the 
outside of a blood vessel about concrete shape of a holder at the time of extension of a 
balloon, Although not limited in particular, with structure which forms an annular solid with 
which the form according to claim 3 in which said holder surrounds a periphery of a blood 
vessel like can be equipped, for example. Since a holder will not drop out of a blood vessel 
and a blood vessel which is inside the same annular solid will moreover be pressed in 
connection with a balloon being extended by the inside of an annular solid if said balloon is 
being fixed inside this annular solid, pressure of a blood vessel is certainly repeatable. 
[0016]When it equips so that a blood vessel may be surrounded from both sides of a blood 
vessel, such a holder should just be the structure used as an annular solid, and specifically, 
For example, a thing which will serve as an annular solid if U character shaped part article of 
another side is attached to one U character shaped part article, Or although an annular solid 
etc. which were arbitrarily constituted by connecting U character shaped part article of a couple 
by a thin-walled part formed in the shape of a hinge so that ring breakage was possible may be 
what kind of structure, like the cardiac performance auxiliary device according to claim 4, If the 
inside diameter is adjusted arbitrarily and it comprises a fixable fixing means when said holder 
twists a flexible band form and this band form around a periphery of a blood vessel, In 
equipping a periphery of a blood vessel with a holder, Since it can twist so that a flexible band 
form may be stuck on a periphery of a blood vessel, and it can fix using a fixing means in the 
position, even when an outer diameter of a blood vessel changes with patients, a size can be 
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adjusted by the holder side and it can equip properly to a patient. 

[0017]By adjusting an inside diameter of a band form arbitrarily, if the above-mentioned fixing 
means is fixable, Although not limited in particular, when giving a concrete example, for 
example a face fastener constituted a part or all of a band form and a band form is twisted 
around a periphery of a blood vessel, the inside diameter is adjusted arbitrarily and it can fix. A 
buckle part by which one end of a band form lets the other end of a band form pass is formed, 
Even if it constitutes so that a nail which formed an annular solid in this buckle part through the 
other end of a band form, and was formed in a buckle part may be caught in either of two or 
more holes installed successively by longitudinal direction of a band form, when a band form is 
twisted around a periphery of a blood vessel, that inside diameter is adjusted arbitrarily and it 
can fix. 
[0018] 

[Embodiment of the lnvention]Next, the embodiment of this invention is described based on 
Drawings. As shown in drawing 1 , the cardiac performance auxiliary device 1 is the shape 
surrounding the balloon 10 which is a bag-like object made from polyurethane, the tube 12 
made from polyurethane with which the balloon 10 was joined to the distal end side, and the 
periphery of the balloon 10, A part of inner skin is equipped with the holder 14 made from an 
acrylic which a part of periphery of the balloon 1 0 pasted up, and the connector 20 is formed in 
the proximal edge side of the tube 12. 

[0019]The yne deflation port 22 used as a gas supplying port is established in the connector 
20, and inside the connector 20, The gas passageway which is open for free passage from the 
yne deflation port 22 to the lumen of the tube 12 is formed, and the lumen of this tube 12 is 
further open for free passage inside the balloon 1 0 by the distal end side of the tube 1 2. If gas 
is supplied from the yne deflation port 22, the gas will be supplied to the balloon 10 via the 
tube 12, and the balloon 10 will be extended. If gas is made to discharge from the yne deflation 
port 22, negative pressure will start the lumen of the tube 12, and the inside of the balloon 10, 
and the balloon 10 will contract. 

[0020]The stainless lines 24 are arranged in the state of penetrating the inside of the balloon 
10, and the lumen of the tube 12. As for these stainless lines 24, in one end, the other end has 
adhered [ tip side of the balloon 10 ] to the inside of the connector 20, respectively. Such 
stainless lines 24 are functioning also as a reinforcing member when the role which prevents 
bending in the part of the tube 12 etc. is played and the tube 12 is pulled. 
[0021]lf the above-mentioned holder 14 has the lid 26 of a sliding type, is made into the 
structure which serves as an annular solid where the lid 26 is attached and makes this lid 26 
slide to a graphic display arrow direction as shown in drawing 2, it can remove and carry out 
ring breakage of the lid 26 which makes a part of ring. The hole 28 can open in the lid 26, this 
hole 28 lets the thread 30 pass, as shown in drawing 1, and it is tied with the tube 12. The lid 
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26 is pressed fit to the holder 14, and unless power is made to apply and slide intentionally, it 
does not separate. 

[0022]The lid 26 is the part P which serves as an opposite hand on both sides of the balloon 
10, and the balloon 10 and the holder 14 are mutually pasted up, as shown in drawing 3 (a). 
Therefore, if the balloon 10 is shrunk while the balloon 10 will spread inside [whole ] the holder 
14 mostly as shown in drawing 3 (a) if the balloon 10 is extended, as shown in d rawin g 3 (b), 
The balloon 10 contracts in the form where it gathered to the direction of the adhesion part P, 
and a big crevice arises between the balloon 10 and the lid 26. 

[0023]Therefore, if the balloon 10 is shrunk beforehand, it can arrange so that the lid 26 may 
be removed and it may let a blood vessel pass in the above-mentioned crevice, and will 
become a form where the holder 14 surrounds the periphery of a blood vessel, by attaching 
the lid 26 again. Next, the directions for this cardiac performance auxiliary device 1 are 
explained. 

[0024]When conducting a thoracotomy operation, for example and a patient's blood pressure 
fell is caused, or when it is expected that a blood pressure fell is caused, as shown in drawing 
4 (a), the ascending aorta 50 is equipped with the cardiac performance auxiliary device 1. At 
the time of wearing, it changes the balloon 10 into the state where it contracted, and the 
crevice between the balloon 10 and the holder 14 lets the ascending aorta 50 pass as above- 
mentioned. 

[0025]And to compensate for the pulsation of the heart, the balloon 10 drives by carrying out 
the feeding and discarding of the gaseous helium etc. from the connector 20 side. Since the 
drive which drives the balloon 10 in this way is completely the same as the drive used in IABP 
etc., explanation here is omitted. 

[0026]lf the drive of the balloon 10 is started, as extended ** also of the balloon 10 is carried 
out at the diastole of the heart and it is shown in drawing 4 (b), the ascending aorta 50 will be 
pressed from the outside, the blood pressure in the inside will be raised, and the blood stream 
to the coronary artery 52 will be increased. Thereby more much oxygen is supplied to a 
myocardium. As the balloon 10 is also shrunk at the contraction stage of the heart and it is 
shown in drawing 4 (a) on the other hand, the pressure to the ascending aorta 50 is loosened 
and the blood pressure in the inside is lowered. As a result, sending-out resistance of the 
blood from the left ventricle 54 to the ascending aorta 50 falls, and work of the left ventricle 54 
is reduced by the negative pressure effect. 

[0027]ln this way, a thoracotomy operation is finished, carrying out auxiliary circulation. 
Although a patient's breast is closed by the end of a thoracotomy operation, since about one to 
two weeks after the operation needs to continue the auxiliary circulation by the cardiac 
performance auxiliary device 1, generally the cardiac performance auxiliary device 1 is 
detained in a patient's inside of the body. 
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[0028]Then, if a patient's condition is recovered, extraction of the cardiac performance auxiliary 
device 1 will be carried out. The balloon 10, the tube 12, etc. are drawn out from a patient's 
inside of the body, leaving the holder 14 to a patient's inside of the body at this time. The 
adhesive strength of the holder 14 and the balloon 10 is intensity which is a grade from which 
the balloon 10 will separate from the holder 14 if the tube 12 is pulled, and the holder 14 and 
the balloon 10 can be separated easily. The holder 14 does not have an adverse effect on a 
human body, and even if detained in the inside of the body, a problem does not have it. 
[0029]Thus, since a crack is given in addition to a patient's thorax, ******** also becomes good 
and excessive bleeding is also prevented when carrying out auxiliary circulation to the patient 
on whom a thoracotomy operation etc. are conducted according to the cardiac performance 
auxiliary device 1, a patient's burden becomes light rather than the case where IABP is used 
together. 

[0030]The problem produced by inserting a balloon catheter into a blood vessel in IABP since 
the outside of a blood vessel is equipped with the cardiac performance auxiliary device 1 , That 
is, since it will not result in mixing of the driving fluid into a blood vessel even if it does not 
generate and the problem of the interruption in the circulation of formation of a thrombus, 
hemolysis, and the membrum inferius, etc. causes the burst of the balloon 10, there is almost 
no adverse effect to a patient. 

[0031]As mentioned above, although the embodiment of this invention was described, about 
the constituent means of this invention, many things are considered besides the above- 
mentioned embodiment. For example, the holder 14 of the above-mentioned cardiac 
performance auxiliary device 1 may serve as shape which is tinged with the radius of circle 
which cannot damage a blood vessel more easily, although outside diameter shape had 
become a rectangular parallelepiped. 

[0032]lt is not limited in particular for concrete shape, such as a thing with which a lid and a 
holder make mutual unevenness engage, and a thing with which the lid and the holder are 
connected via the hinge, although it explained that the lid 26 was pressed fit in the holder 14. A 
holder is not restricted to what forms an annular solid united with a lid as mentioned above. As 
shown in drawing 5 (a) - the figure (c), the holder 40 more specifically, for example The flexible 
band form 41, When it constitutes from the buckle part 43 provided in one end of the band 
form 41 and lets the other end of the band form 41 pass to the buckle part 43, it is good also 
as a structure where the band form 41 coils around the periphery of the balloon 45 and the 
ascending aorta 50 by becoming annular. In this holder 40, the engaging projection 47 
protrudes inside the buckle part 43, If the engaging projection 47 is inserted in the engaging 
hole 49 in a suitable position on the other hand after many engaging holes' 49 being installed 
successively by the band form 41 at a longitudinal direction and letting the band form 41 pass 
to the buckle part 43, the holder 40 is fixable in the state where it twisted around the periphery 
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of the ascending aorta 50. Since the inside diameter of the ring which the band form 41 forms 
can be changed according to the bundle condition of the band form 41 if it is such a holder 40, 
even if the outer diameter of the ascending aorta 50 changes by a patient, it can equip 
appropriately. 

[0033]lf the face fastener constitutes the above-mentioned band form 41, even if it does not 
form the buckle part 43, it can be made annular and can fix in a suitable position. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the lnvention]By the way, although the above IABP(s) may be 
carried out also to the patient on whom a thoracotomy operation is conducted, Since a crack 
had to be given also to the insertion part of a balloon catheter and bleeding would also be 
generated with insertion of a balloon catheter in addition to a patient's thorax if IABP is carried 
out in parallel to a thoracotomy operation, the burden accompanying operation of IABP had 
been placed on the patient in addition to the burden accompanying a thoracotomy operation. 
[0004]As a general problem in IABP, besides the above, generating of obstacles, such as 
formation of a thrombus, hemolysis, a burst of a balloon, and an interruption in the circulation 
of the membrum inferius, is pointed out, and the development of assisted circulation which 
does not concur with such an obstacle was expected, this invention is made in order to solve 
the above-mentioned problem, and it comes out. The purpose is to provide a feasible cardiac 
performance auxiliary device about blood-pressure assistance by applying a pressure from the 
outside of a blood vessel, without inserting inside. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is a side view of the cardiac performance auxiliary device shown as an example 
of an embodiment. 

[Drawing 2] lt is a perspective view of a holder part. 

[Drawing 3] It is the cutting plane end elevation shown in drawing 1 by the A-A line, and the 
state to which (a) extended the balloon, and the state where (b) shrank the balloon are shown, 
respectively. 

[Drawing 4] It is a mimetic diagram showing the condition of use of a cardiac performance 
auxiliary device, and (a) shows the state of the contraction stage of the heart and (b) shows 
the state of the diastole of the heart, respectively. 

[Drawing 5] It is the cardiac performance auxiliary device shown as another example of an 
embodiment, and, as for the perspective view and (b), the sectional view and (c) of (a) are the 
expanded sectional views near a buckle part. 
[Description of Notations] 

1 ... A cardiac performance auxiliary device, 10 ... A balloon, 12 ... Tube, 14 ... A holder, 20 ... 
A connector, 22 ... Yne deflation port, 24 [ ... Thread, 40 / ... A holder, 41 / ... A band form, 
43 / ... A buckle part, 45 / ... A balloon, 47 / ... An engaging projection, 49 / ... Engaging 
hole. ] ... Stainless lines, 26 ... A lid, 28 ... A hole, 30 

[Translation done.] 
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coffiSfifiitc^N'^-y 1 0 ^>f£?S$§a. 04 ( b > 
5^- J: at. ±fi^»)IIR5 0^Hlv6^JBaL. 

-its. ifitio, i 0^<offi*^H^fcffi^^fL 
-5. —^T. ^KcoiRWitciiAVP-y i o i>Wm%-£t> 

ft. 04 (a) fc^iafc, ifi^i&Ms otc«-rs 

[ 0 0 2 7 ] i 0 LTM6!)«S«^*SfiL=5r*^MJftl#ffi 

mmmftcDmTiz±-ox!g,mcrMi±ffltt>ti 

[0028] ^cof*. m««lt < #ur» * 
mmm^m 1 . i <am&* 1 4 

1 2=3:if*»jB#<?>*rt3&»6g[*a3Wi.&. *Wl4k 

A;t~yi otcos*?iffiii. fi-yi 2*m~m& 

tavvfl 4ipt>*<)V—y l 0^htiSSJS<7)5fiJSt-* 

[00 29 ] ico «t 3 fc, 'H«MS&^M 1 fc±*Uf . 

jft*?5liaiJ2Wt**o*«:*t< T t «t < ^ 
3^tf-*ajJlllt>i&±Sti.SOT, I ABPSrfjfffl-T-l. 

[0030] 4^, 'bmmmmw. 1 a. M&mmiz 

[00 3 1 ] JSLh, *»BB<^ai0B(IK=-3V^»WLfc 

^ 1 4 J4 . ^hS^KA^^r* t^r-otufc* 5 , X OJfiLl? 
[0032] 4fc, 126 tfitoV? 1 4 tcJEEASilS a 

cr>%t\ s,m^mmz^\^xiimzm^tL^\ § 
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15 (a) — IbIEI ( c ) t^rf X 0 t. Tt-)V¥A 0 Sr. 

SB4 3 til^i: . ^«*4 lilttP^T, MVk-y 
4 5 J: tf±fT*ttlR 5 0 cojUHtSS #< ft LT 

ffl£ttflte£5B4 7j6^ftS*L, — ^Kf*4 1 til 
Jl¥;frfat#»<9flteft4 fl£Kflc4 1 £ 

A -y ? ;HSP4 3 til L£fJL »S^eST"«^ia4 7 
*flteJ*4 9 £«*>&tr t s sM^r 4 0 5 

ti ot, ^tt#:4 1 - 
£ SWt, M(c±-3 TJifi^fttK 5 0 WMA 5 

[0 0 33] 4fc, ilffi^KfM lil7yXttJ:-5 



[02] *}V¥&ftcr>mmX:fo& . 

[03] H 1 1 A - Alt* L fcflJBfBWHH'Tft 

D . ( a ) {±ys';k-> fcf&BLteRBL ( b ) W<-)V- 

[04] >£MmmmmmcDmmimz^m^mTfc 

D, ( a ) <±C*cDtR«iJ|I^SL ( b ) frbO<z>J£3B 

[ ii 5 ] ntmmcow&Mt Lx^Ltz^mmmshm 

UTfc 0 , ( a ) ti^<7)iTOk ( b ) fi^coIfflEk 
( c ) ilA.y ^rt^ifitfafcajrajETC** . 

i • • ■ £«ffiiftli«, i o • ■ ■ ^)V~y, l 2 ■ 

• • ^jl~7\ 1 4 ■ ■ • 2 0 • • • 

9, 22- • ■ ^y^fyU— i/B K 24 ■ - ■ 

Xf-yUX^ 2 6- ■ ■ 28- ■ ■ yt. 30- ■ 
40- ■ ■ *)V7\ 4 1 ■ ■ ■ 4 3 ■ ■ 

■A 7 ?/l*, 45 ■ • ■ A/4— 47 ■ ■ -fltegg 
49 • - ■ f^yte 
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